Stent assisted coiling (SAC) is a useful technique for the treatment of wide necked complex aneurysm. As the frequency of SAC increases, stent-related complications such as thromboembolism, aneurysm rupture, and vessel rupture have been reported. However, to the best of our knowledge, carotid-cavernous fistula (CCF) after SAC has never been reported. The authors experienced a case of direct CCF after a SAC procedure for treatment of a complex posterior communicating artery (PCoA) aneurysm regrowth, which was treated by clip ligation 12 years before. The patient was managed conservatively and angiograms performed three months after the procedure showed the complete obliteration of the left PcoA aneurysm and the spontaneous disappearance of CCF. Navigation of Solitaire stent lumen with microcatheter can cause unexpected arterial injury, especially when the proximal tip is placed in the curved portion. It seems to be desirable to place the proximal tip of Solitaire stent in the straight portion whenever possible to reduce the risk of inadvertent arterial injury which might be caused by future navigation of stent lumen.
INTRODUCTION
Stent assisted coiling (SAC) has been increasingly performed in patients with wide necked complex aneurysm.
1)15)18)27)28) However, the risk of complications increases with the use of stent assistance.
14)22)25)30)
These complications include thromboembolism, such as parent artery occlusion, distal embolic infarction, aneurysm rupture, and, less frequently, vessel rupture.
However, carotid-cavernous fistula (CCF) after SAC has never been reported. In this report, the authors describe a case of direct CCF after a SAC procedure for treatment of a complex posterior communicating artery (PCoA) aneurysm regrowth, which was treated by clip ligation 12 years before.
CASE REPORT
The patient, a 67-year-old woman with a history of A B C D Fig. 2 . After packing eight coils, it became difficult to verify whether the internal carotid artery (ICA) lumen was compromised by coils (A). Before carotid-cavernous fistula (CCF) occurrence, the proximal tip of the Solitaire stent was located within the ICA lumen (B). Shortly after CCF occurrence, the authors identified the proximal tip of the Solitaire stent beyond the confines of the ICA lumen (C). The procedure was stopped after complete obliteration of the aneurysm without compromising ICA and middle cerebral artery flow, while the CCF remained (D (Fig. 1) . The origin of a small A B it became difficult to verify whether the ICA lumen was compromised by coils ( Fig. 2A) . Therefore, bailout stenting was performed using a Solitaire stent of 5 mm × 30 mm (ev3 Inc., Irvine, CA, USA). After stenting, the A1 flow was not visualized during another coil packing. We suspected an anterior cerebral artery (ACA) occlusion due to thrombus. Therefore, we decided to perform thrombolysis. In order to advance the microcatheter to A1 through the stent lumen, we had to push and pull the microcatheter multiple times. CCF developed after this action. However, using a contralateral ICA angiogram through another femoral puncture, we determined that it was not a thrombotic occlusion, but a simple flow direction change due to the deployed double overlapping stent across the ACA orifice. (Fig. 3A) . The fistula was drained in an antegrade fashion to the inferior petrosal sinus, and the The cavernous ICA injury developed from the proximal tip of a Solitaire stent while we attempted to advance the microcatheter through the stent lumen.
Fortunately, the injured portion of the ICA was the cavernous portion instead of a supraclinoid portion, which could provoke a massive SAH or even intracerebral hemorrhage (ICH).
Direct CCF is usually managed by occlusion of the fistulous portion via a transvenous or transarterial approach. 4)5)9) However, in our case, iatrogenic CCF was not treated because the fistula was only drained in an antegrade fashion to the inferior petrosal sinus, and the amount of fistulous flow was estimated to be minimal. Even though it was not a low-flow fistula,
we thought there was a high chance of spontaneous occlusion. Furthermore, we expected that the consequences of persistent CCF would be benign because of the absence of intracranial or orbital reflux, even if spontaneous occlusion did not occur within a short term period.
6)9)
The Solitaire stent is a new, self-expandable, laser-cut, and fully retrievable split-designed nitinol device which is useful in the treatment of aneurysms with wide necks or unfavorable geometric features. Solitaire stent system consists of an attached firm push wire that enables the deployment and retrieval of the device (Fig. 4) . Although the Solitaire stent is known to be highly flexible, the proximal tip component cannot be flexible due to its structural nature.
The proximal tip consists of a fusion of three wires.
If this point sticks against the vessel's wall, or if it is pushed against the wall with other devices, the vessel can be injured due to the inflexibility of the proximal 
CONCLUSION
Navigation of Solitaire stent lumen with microcatheter can cause unexpected arterial injury, especially when the proximal tip is placed in the curved portion. It seems to be desirable to place the proximal tip of Solitaire stent in the straight portion whenever possible to reduce the risk of inadvertent arterial injury which might be caused by future navigation of stent lumen.
